Rev. peru. biol. 22(3): 275 -288 (December 2015) Bistriopelma, a new genus with two new species from Peru (Araneae: Theraphosidae: Theraphosinae)
Introduction
The family Theraphosidae represents the largest and the most studied group of mygalomorph spiders. An exclusive defensive mechanism using modified abdominal barbed setae called "urticating setae" was recorded in the New World representatives belonging to the subfamilies Theraphosinae and partly Aviculariinae. The subfamily Theraphosinae is associated with the presence of type I, III, IV and VI urticating setae and the phylogeny of this group is still a subject of research.
In October 2013, while examining the Theraphosidae spider collection in the Museum of Natural History in Lima, Peru, a single male of an unknown species was discovered. This new taxon differed from known species, except the genus Phrixotrichus Simon 1889 (sensu and the troglobite species Tmesiphantes hypogeus Bertani, Bichuette & Pedroso 2013 , in the presence of two abdominal dorsolateral patches of the type III urticating setae. Later, in September 2014, a single female of this species was found during the field work near Puquio, Ayacucho, Peru. Due to the location of type III urticating setae in two dorsolateral patches, together with the shape of two separate subparallel seminal receptacles and the strongly elevated eye tubercle which in combination don´t fit any known theraphosid genus, the species was placed in a new theraphosine genus. This genus, including two new species, is here described, diagnosed and illustrated.
Material and methods
Abbreviations: Eye sizes and interdistances: AME = anterior median eyes, ALE = anterior lateral eyes, OQ = ocular quadrangle (including lateral eyes), PME = posterior median eyes, PLE = posterior lateral eyes. Spination: d = dorsal, p = prolateral, r = retrolateral, v = ventral. Male palpal bulb: A = apical keel, E = embolus, PI = prolateral inferior keel, PS = prolateral superior keel, VC = ventral crest. Cheliceral teeth pattern: v = small teeth, V = big teeth, -= space. PLS = posterior lateral spinnerets, PMS = posterior median spinnerets. Collections: BMNH = British Museum of Natural History, London, England. M�SM = Mu-�SM = Museo de Historia Natural, Lima, Peru. RKCP = Radan Kaderka private collection, Prague, Czech Republic.
Measurements were taken with an ocular micrometer according to the central axis of structures and are given in millimetres. The measurements of the leg and palpal segments were taken dorsally. The eye measurements were taken from the widest spans of the lens, AME in dorsal view, ALE, PLE and PME in dorsolateral view. The measurement of the total body length including cephalothorax and abdomen without spinnerets was made using a calliper.
The extent of tarsal and metatarsal scopulae on ventral side of both leg segments was expressed as a percentage of the total length of segment, from apical end. The leg spination was described using a following method. Each leg segment was divided into four quadrants (ventral, prolateral, retrolateral and dorsal) and each quadrant described separately in basal, central and apical section. E.g. metatarsus I v 1-0-3 means that in the ventral plane (quadrant) there is one spine in basal section and three spines in apical section. If the bases of all three spine in apical section are located apically, then their position would be described by the term "apical" in brackets as in Bertani (2001) . �nequal numbers of spines on the right and left side of the same leg segment were expressed by parentheses.
The denticulation of paired tarsal claws is described separately for prolateral and retrolateral claw (prolateral/retrolateral).
The terminology of male palpal bulb structures follows Bertani (2000) . The terminology of subapical apophyses on tibia I follows Vol (2000) .
The abdominal urticating setae were removed from the area of urticating setae by forceps, placed in alcohol and examined by a binocular microscope Leica S6D. The terminology of urticating setae follows Cooke et al. (1972) . Th e barbs of urticating setae whose tips are oriented to the seta base are considered as reversed.
The biogeographical regionalisation follows Morrone (2014 Bertani, Bichuette & Pedroso 2013 , in the presence of two abdominal dorsolateral patches of the type III urticating setae, each with a stripe of long reddish-brown thicker setae, arranged diagonally to the longitudinal body axis. Bistriopelma gen nov. can be distiguished from Phrixotrichus by the shape of spermathecae in females, consisting of two separate subparallel seminal receptacles in Bistriopelma gen. nov. but strongly divergent in Phrixotrichus, by the different morphology of the male palpal bulb having the embolus projecting retrolaterhaving the embolus projecting retrolaterally from tegulum (contra posteriorly in Phrixotrichus, Figures  32−33) , furthermore by the presence of basal spine on prolateral tibial apophysis (absent in Phrixotrichus), the absence of the type IV urticating setae and by paired tarsal claws denticulate (smooth in Phrixotrichus); from Tmesiphantes hypogeus by the position of urticating seta patch in the middle of abdomen (contra in posterior half in Tmesiphantes hypogeus), the well-developed scopulae on metatarsi I and II covering 90−100% of this leg segment (contra 30% in tarsi I and II in T. hypogeus), the presence of scopulae on metatarsi IV covering 25−30% of this leg segment in Bistriopelma gen. nov. (absent in T. hypogeus) and the different shape of spermathecae (long seminal receptacles with subapical constriction in Bistriopelma gen. nov. contra short, subtriangular and widely separated in T. hypogeus).
Affinities: Bistriopelma gen. nov. shares with Tmesiphantes Simon 1892, Melloleitaoina Gerschman de Pikelin & Schiapelli 1960 and Magulla Simon 1892 the type III urticating setae, the reduced number of labial cuspules, the absence of stridulatory apparatus, similar morphology of male palpal bulb having two prolateral keels only, PS and PI, similar spermathecae consisting of two separate seminal receptacles with subapical constriction, except for Tmesiphantes hypogeus, and similar morphology of subapical apophyses on tibia I consisting of two unequal branches, prolateral tibial apophysis may be reduced or absent in some species.
Bistriopelma gen. nov. can be distinguished from Tmesiphantes by the urticating setae arranged in two dorsolateral patches (contra one patch in Tmesiphantes, except for T. hypogeus -see the Discussion), the absence of sexual dimorphism in urticating setae (only type III setae in both sexes of Bistriopelma gen. nov. contra setae of the type III or III+IV in males and type IV in females in Tmesiphantes nubilus, T. caymmii and T. aridai (Yamamoto et al. 2007; Gonzales-Filho et al. 2014) or type IV in males and type III in females in Tmesiphantes riopretano and T. perp (Guadanucci & Silva 2012) ), furthermore by the well-developed scopulae on metatarsi I and II covering 90−100% of this leg segment (contra 0−50% in metatarsi I and 0−30% in metatarsi II in Tmesiphantes) and the presence of scopulae on metatarsi IV covering 25−30% of this leg segment in Bistriopelma gen. Bistriopelma gen. nov. can be distinguished from Melloleitaoina by the urticating setae arranged in two dorsolateral patches (contra one patch in Melloleitaoina), the absence of sexual dimorphism in urticating setae (only type III setae in both sexes of Bistriopelma gen. nov. contra setae of intermediate morphology between the types III and IV in males and type IV setae in females in Melloleitaoina uru and M. yupanqui (Pera-Perafán & Pérez-Miles 2014)), furthermore by the well-developed scopulae on metatarsi I and II covering 90−100% of this leg segment (contra 5−50% in metatarsi I and 5−30% in metatarsi II in Melloleitaoina) and the presence of scopulae on metatarsi IV covering 25−30% of this leg segment in Bistriopelma gen. nov. but absent in Melloleitaoina. Males of Bistriopelma gen. nov. can be distinguished from Melloleitaoina by the mutual position of PS and PI keel which are in close proximity in Bistriopelma gen. nov. (Figures 9−10 ) but widely separated in Melloleitaoina (Perafán & Pérez-Miles 2014: figures 3−5, 9−10, 16−17, 26−27) .
Bistriopelma gen. nov. can be distinguished from Magulla by the absence of the type IV urticating setae and the shape of the urticating seta patch (two dorsolateral patches of the type III setae in Bistriopelma gen. nov. contra two dorsolateral patches of the type III setae joined with a dorsal patch of type IV setae in Magulla), furthermore by the well-developed scopulae on metatarsi I and II covering 90−100% of this leg segment (contra 16−50% in metatarsi I and 16−40% metatarsi II in Magulla) and the presence of scopulae on metatarsi IV covering 25−30% of this leg segment in Bistriopelma gen. nov. but absent in Bistriopelma gen. nov. shares with Phrixotrichus Simon 1889 the urticating setae arranged in two dorsolateral patches, the presence of type III urticating setae, the reduced number of labial cuspules, with Euathlus Ausserer 1875 and Phrixotrichus the the absence of stridulatory apparatus, the presence of two subequal prolateral keels in male palpal morphology, PS and PI, and the similar morphology of subapical apophyses on tibia I consisting of two unequal branches. It differs from Phrixotrichus and Euathlus in the absence of type IV urticating setae, the presence of denticulation on paired tarsal claws, the spermathecal shape and the male palpal bulb morphology (embolus is projecting retrolaterally from tegulum in Bistriopelma gen. nov. contra posteriorly in Phrixotrichus and Euathlus, see Bistriopelma gen. nov. shares with Agnostopelma Pérez-Miles & Weinmann 2010 the urticating setae of the type III, the reduced number of labial cuspules, the denticulation of paired tarsal claws, the absence of stridulatory apparatus and the presence of two prolateral keels, PS and PI, in male palpal bulb. Bistriopelma gen. nov. can be distinguished from Agnostopelma Pérez-Miles & Weinmann 2010 by the absence of the type IV urticating setae, the presence of scopulae on tarsi IV (absent in Agnostopelma), the presence of two subapical apophyses on tibia I (none in Agnostopelma), the different morphology of male palpal bulb (embolus long and tapering, projecting retrolaterally from tegulum in Bistriopelma gen. nov. contra short and stout embolus projecting posteriorly in Agnostopelma), the well-developed scopulae on metatarsi I and II covering 90−100% of this leg segment (contra 0−50% in metatarsi I and II in Agnostopelma), the presence of scopulae on metatarsi IV covering 25−30% of this leg segment in Bistriopelma gen. nov. but absent in Agnostopelma and the different spermathecal shape in females (seminal receptacles are separated in Bistriopelma gen. nov. but basally fused in Agnostopelma).
Etymology:
The generic name refers to the abdominal morphology with the type III urticating setae arranged in two (lat. bi-) dorsolateral patches, each with a stripe (lat. stria) of long reddish-brown thicker setae, arranged diagonally to the longitudinal body axis.
General description
The genus Bistriopelma comprises small up to mediumsized spiders, with total length 19.3 up to 24.8 mm, exluding chelicerae and spinnerets. Carapace oval, uniformly coloured. Caput domed. Ocular tubercle oval (Figures 4, 16, 25) tory bristles, with teeth on promargin (7−10), first basal teeth are complemented with granulation. Labium domed, wider than longer, with reduced number of cuspules in anterior third (2−5), maxillae with 88−142 cuspules in basal third on ventral side. Almost all cuspules are located on indistinctly or distinctly elevated area called tubercle in the following text. Anterior apical two thirds of ventral maxillae covered with very short spiniform setae (Figures 20, 29) . Maxillary lobe pronounced into conical process. Labiosternal groove distinct, shallow and flat, with two joined elongated sigilla. Sternum oval, with three pairs of small, oval sigilla located near coxae III, coxae II and coxae I, posteriorly separated from the margin approximately by their own 3.5−7.0 diameters. Legs uniformly hirsute. Leg pattern (from longest to shortest): I>IV>II>III (male holotype of Bistriopelma lamasi sp. nov.; female holotype Bistriopelma matuskai sp. nov.) or IV>I>II>III (female paratype of Bistriopelma lamasi sp. nov.). Leg segments: generally uniform to slightly incrassate on femur III in males.
Dense scopulae on ventral side of all tarsi, metatarsi I−II 90−100% scopulate, posterior metatarsi partly scopulate, scopulae more extended on anterior than on posterior legs. Tarsal scopulae I, II usually undivided, on tarsi III, IV usually divided by longitudinal band of setae. Retrolateral side of femur IV and prolateral side of femur I without pad of plumose setae. Maxillary and trochanteral stridulatory setae or bristles absent. Spination as in species descriptions. Dorsal face of all tarsi and cymbium with two irregular longitudinal rows of very short claviform trichobothria. Paired tarsal claws with teeth (0−6), third claw absent in all tarsi. Claw tufts dense, bilobate, present on all tarsi.
Abdomen uniformly coloured, with two pale dorsolateral stripes of urticating setae (Figures 7, 19, 28) . �rticating setae of type III. Four spinnerets present. PLS composed of three digitiform segments. PMS digitiform, mono-segmentated.
Male palpal organ with a narrow embolus projecting retrolaterally from tegulum, sigmoidly curved (Figures 9−10), with two close subparallel prolateral keels, PS and PI. Tegulum with short tegular apophysis, projecting anteriorly. Cymbium dorsally with spiniform setae, prolateral cymbial lobe distinctly larger than retrolateral lobe. Two unequal tibial apophyses are present on tibia I (Figure 11 ): a longer ventral tibial apophysis, with short apical spine and a shorter prolateral tibial apophysis with single, retrolateral spine at base. Metatarsus I not sigmoidly curved, without basal or median protuberance on retrolateral face. It contacts the ventral tibial apophysis when flexed.
Females with spermathecae composed of two separated seminal receptacles, each with subapical constriction and without sclerotized basal plates (Figures 12, 13) . Both oval apical lobes in Bistriopelma lamasi sp. nov. with two ventral sclerotized prowith two ventral sclerotized projections (Figure 12 ). Both seminal receptacles can be sclerotized with large granules or fine-grained.
Bistriopelma lamasi sp. nov. Eye sizes and interdistances: AME 0.286 (circular), ALE 0.317 (subcircular), PME 0.234 (oval), PLE 0.286 (subcircular), AME-AME 0.234, AME-ALE 0.083, PME-PME 0.572, PME-PLE 0.078, ALE-PLE 0.156, AME-PME 0.057, OQ length 0.689, width 1.261. Ocular tubercle strongly elevated, almost rounded (Figures 4, 8 (Figures 9−10) : with a narrow embolus projecting retrolaterally from tegulum, sigmoidly curved, and two close subparallel keels, PS and PI, PI without tooth or teeth. Tegulum with short tegular apophysis. Cymbium dorsally with spiniform setae, prolateral cymbial lobe distinctly larger than retrolateral lobe, not covered with spiniform setae. Two unequal tibial apophyses present on tibia I (Figure 11 ): a ventral tibial apophysis with a single apical spine, a prolateral tibial apophysis with a single inner spine, approximately of the same length as the apophysis. Metatarsus I contacts the ventral tibial apophysis when flexed.
Palpal bulb
Abdomen (Figure 7 ) with type III urticating setae located in two dorsolateral patches, 4.06 distant from each other. �rticat-ing setae patch: length 3.81, width 1.37. Abdomen length 9.77, width 6.31. PLS triarticulated, length 2.97, basal segment 1.46, middle segment 0.55, apical segment 0.96, all digitiform. PMS monoarticulated, length 0.91. Eye sizes and interdistances: AME 0.338 (circular), ALE 0.377 (oval), PME 0.260 (oval), PLE 0.398 (oval), AME-AME 0.156, AME-ALE 0.104, PME-PME 0.572, PME-PLE 0.065, ALE-PLE 0.182, AME-PME 0.112, OQ length 0.910, width 1.287. Ocular tubercle almost circular, strongly elevated (Figure 16 Abdomen (Figures 17, 18 ) with type III urticating setae located in two dorsolateral patches (Figure 19 ), 6.30 distant from each other. �rticating setae patch: length 4.83, width 2.44. PLS triarticulated, length 4.00, basal segment 1.74, middle segment 1.07, apical segment 1.19, all digitiform. PMS monoarticulated, length 1.20.
Coloration: dorsal view: dark brown, legs and abdomen covered with long pale setae, except for two abdominal dorsolateral patches of urticating setae covered with long reddish-brown thicker setae, arranged diagonally to the longitudinal body axis. Patellae I, II and palpal patella with two almost equal longitudinal stripes without covering pubescens, patellae III, IV with two unequal diagonal stripes. Tibiae with two longitudinal stripes. Ventral view: dark brown, except reddish brown maxillae and labium. Legs covered with long pale setae. (Figures 16, 19, 20) , scale bar = 10 mm (Figures 14, 15, 17, 18 ).
basal tubercle covering with cuspules and different setation of ventral maxilla (Figures 20, 29) .
Etymology:
The specific epithet is dedicated to Ondřej Matuška, my brother-in-law, who accompanied me during my field research. (Figures 22, 37 ): Known only from the type locality.
Distribution
FEMALE HOLOTYPE (M�SM-ENT 0507716) ( Figure  21 ): Total length: 24.39, carapace (Figure 23) , length 10.27, width 9.09, chelicerae with 8-10 teeth on promargin. Cheliceral teeth pattern from the basal end: right side: V-VVVVVV-V. Left side: V-V-VVVVVVV-V. Anterior eye row slightly procurved, posterior eye row recurved. Eye sizes and interdistances: AME 0.343 (circular), ALE 0.351 (oval), PME 0.299 (drop-like), PLE 0.364 (oval), AME-AME 0.273, AME-ALE 0.247, PME-PME 0.780, PME-PLE 0.083, ALE-PLE 0.286, AME-PME 0.195, OQ length 0.845, width 1.664. Ocular tubercle strongly elevated, length 1.404, width 1.664 ( Figure  25 ), clypeus narrow, 0.286. Fovea absent, the posterior end of Scopulae: All tarsi, 100% scopulate, metatarsi I 100%, metatarsi II 90%, metatarsi III 50% scopulated, metatarsi IV 25% scopulate. Tarsi I-II with scopula entire, tarsi III-IV divided by a wide band of setae. Dorsal face of all tarsi with two irregular longitudinal rows of very short claviform trichobothria. All paired tarsal claws with 0−4 teeth on each segment: I: 4/3, II: 2/2, III: 0/0, IV: 2/3. Plumose setae on retrolateral face of femur IV absent, retrolateral face partly bare. Prolateral face of coxa I densely covered with short spiniform setae. Coloration: dorsal view: dark brown, legs and abdomen covered with long pale setae, except two abdominal dorsolateral patches of urticating setae covered with long reddish-brown thicker setae, arranged diagonally to the longitudinal body axis. Patellae I, II and palpal patella with two almost equal longitudinal stripes without covering pubescens, patellae III, IV with two unequal diagonal stripes. Tibiae with two such longitudinal stripes, more distinct in posterior legs. Ventral view: dark brown, except reddish brown maxillae and labium. (Figures 2, 22, 37) . The typical habitat for this genus are mountain grass slopes covered with stones under which spiders have their burrows. The average annual temperature in distribution area of both new species is 9.5−11.2°C and the temperature in these altitudes may fall to near zero. The average annual precipitation in distribution area is 600−800 mm, with a maximum in January-March (100−150 mm) and with a rainfall minimum in May-August (5−15 mm).
MALE: unknown.

Discussion
Apart from the genera Bistriopelma gen. nov. and Phrixotrichus, Tmesiphantes hypogeus is another species with the type III urticating setae arranged in two dorsolateral patches. However, both patches are located in posterior half of abdomen (contra middle of abdomen in Bistriopelma gen. nov. and Phrixotrichus). As the male of Tmesiphantes hypogeus is unknown, this species was putatively included in Tmesiphantes because of the almost circular sternum, the low number of labial cuspules, the presence of the type III urticating setae, widely separated seminal receptacles that taper to their apex and the geographical affinity (Bertani et al. 2013) .
A similar arrangement of urticating setae in two dorsolateral patches is also present in Magulla but both patches are joined with a bigger dorsal patch of the type IV setae (Indicatti et al. 2008) . Magulla also shares with Bistriopelma gen. nov. the elevated caput, a weak spination, especially in females (26−29 spines in described types of Magulla and 17−24 in both types of Bistriopelma gen. nov.) and denticulation of paired tarsal claws.
While Bistriopelma gen. nov. inhabits Puna biogeographical province in the Peruvian Andes and Melloleitaoina, a closely related genus to Tmesiphantes (Pérez-Miles et al. 1996; Yamamoto et al. 2007) , the adjacent Yungas and Monte biogeographical provinces in the northern Argentina , the genera Tmesiphantes and Magulla are known only from the Xingu-Tapajós, Atlantic and Parana Forest biogeographical provinces in the most eastern Brazilian states (Yamamoto et al. 2007; Indicatti et al. 2008; Guadanucci & Silva 2012; Bertani et al. 2013; Gonzales-Filho et al. 2014; Fabiano-da-Silva et al. 2015) . Fabiano-da-Silva et al. (2015) examined all species of the genera Tmesiphantes and Melloleitaoina and the authors are persuaded that all previous diagnoses fail to separate them from each other due to interspecific morphological variations and it is very likely that these two genera are synonym. (Fabiano-da-Silva et al. 2015) . A molecular analysis based on an appropriate set of loci would help to resolve the mutual position of both taxa which are known to date only from two geographically isolated areas.
On the other hand, representatives of the genera Euathlus and Phrixotrichus are known only from Chile and Argentina (Nequén, Catamarca), from both sides of the Andes Schiapelli & Gerschman de Pikelin 1963) . The Phrixotrichus species were found in low altitudes (50−150 m Literature cited a.s.l.) in the central Chile but some Euathlus species in altitudes reaching up to 3,200 m a.s.l. in the southern end of the Atacaman biogeographical province in the northern Chile .
Finally, Bistriopelma gen. nov. and Agnostopelma occur in similar habitats of the Andean mountain range, preferring altitudes above 3,000 m a.s.l., with an average annual temperature of 9−11°C. However, in contrast to Bistriopelma gen. nov. Agnostopelma inhabits the Paramo biogeographical province in the Colombian Andes.
The unique biogeographic area occupied by Bistriopelma gen. nov. and its distinctive morphological characteristics bring support to the naming of a new taxon for this group of theraphosid spiders.
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